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The organization of microtubules into parallel bundles is important for diverse intracellular processes, for example the polarization of epithelial cells, cell migration, chromosome segregation and neuronal transport. Microtubules undergo GTP-driven dynamic instability -stochastically switching between phases of polymerization and depolymerization -a process which is tightly regulated by microtubule associated proteins. Often, microtubules grow individually with their plus-tips directed outwards from a single microtubule-organizing center radiating in all directions, thus forming asters. Additionally to microtubule dynamics, molecular motor proteins can rearrange already existing microtubules. Molecular motors are enzymes that consume chemical energy derived from the hydrolysis of ATP to generate directed forces. Some molecular motors (for example the members of the kinesin-14 family) can bind to two microtubules simultaneously, localizing into regions of microtubule overlap and thereby crosslinking the two microtubules. By moving directionally towards the minus-tips of the microtubules, kinesin-14 motors can generate forces between pairs of microtubules. This mechanism results in sliding of antiparallel microtubule pairs relative to each other and stable bundling of parallel microtubule pairs, thus sorting the pre-existing microtubules [1, 2] .
In a study published recently in Cell, Molodtsov et al. [3] describe a mechanism of microtubule organization fundamentally different from the motordriven sorting described above. The newly discovered mechanism is dependent on both the dynamics of microtubules and the action of molecular motors. Using a broad range of experimental approaches ranging from in vitro single-molecule experiments to live-cell imaging, Molodtsov et al. show that a two-protein system can guide the tips of polymerizing microtubules along pre-existing microtubules. The protein complex comprises a microtubule tiptracking protein of the end-binding EB1 protein family and the Cik1-Kar3 heterodimeric kinesin-14 from budding yeast. EB1 proteins are conserved microtubule tip-trackers, forming a platform for a range of proteins, which they recruit to the microtubule tip [4, 5] , including members of the kinesin-14 family [6] .
In their experiments, Molodtsov et al. nucleated radially growing microtubules from Tetrahymena pellicles serving as microtubule-organizing centers. They observed that when the Cik1-Kar3 kinesin, hitchhiking on the growing microtubule tip using EB1, encounters a pre-existing microtubule lattice it crosslinks to the other microtubule through its motor domain and thus
